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A Quantitative Approach to Socio-Political 
Tension in Russia 1895-1913 
Boris I. Grekov, K. F. Shatsillo* 
Abst rac t : T h e paper is an a t t emp t to study socio-politi-
cal conflict in czarist Russia using the c o m b i n e d tech-
n iques of static and d y n a m i c analyses unde r certain eco-
n o m i c and political p a r a m e t e r s . T h e study used mul t ip -
le var iables to m e a s u r e S P T (Socio-Political Tension) for 
the period from 1895 to 1913, both for the emp i r e as a 
who le and for the 49 G o v e r n e m e n t s West of the Ura l s . 
In ou r study, a model of SPT was cons t ruc ted that has 
t he potent ia l for giving us m o r e precise ideas about the 
causes of political stabili ty. Chrono log ica l cluster ana-
lysis was shown to be useful in gene ra t ing a typology of 
different per iods of r evo lu t ionary m o v e m e n t in Russia 
and also permi t ted t he m a p p i n g of var iables at the re-
gional level. A da tabase was ga thered tha t can be used 
for fur ther analysis . S o m e cor re la t ions were revealed 
that were previously u n k n o w n to scholars of revolut io-
nary m o v e m e n t s in Russia . 
Quan t i t a t i ve studies of in ter ior socio-political conflict began not very long 
ago. These studies became possible as a resul t of recent theoret ical work . 
(1) Specific studies have appeared that deal with concre te p r o b l e m s in 
ag ra r i an (2) and industr ia l (3) deve lopmen t s , as well as the history of labor 
m o v e m e n t s (4). The appea rance of these s tudies in the USSR is connec ted 
wi th s tudies of in terna l socio-political t ens ion (SPT) in o ther par t s of t h e 
wor ld , par t icular ly Amer i can s tudies of soc io-economic and socio-political 
processes . Several methodologica l a p p r o a c h e s have been tried, a n d a wide 
spec t rum of topics have been explored, such as: work on the compara t i ve 
analys is of revolu t ions (5), on scales of in tens i ty of conflicts (6), inter-
re la t ion of domest ic and in te rna t iona l confl icts (7), different static mode l s 
of in te rna l conflict in specific coun t r i es (8). 
Never the less , some A m e r i c a n h i s to r ians hold the op in ion tha t t h e r e a r e 
p r o b l e m s which have yet to be explored. O n e of t he leading h i s to r ians in 
* Addres s all c o m m u n i c a t i o n s to: Boris I. G r e k o v , K. F. Shatsi l lo , Insti-
tu te of G e n e r a l History, Moscow 117036, Ul . D m . U l j anova , USSR. 
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th i s field wro t e not long ago tha t the re is a lack of dynamic socio-political 
m o d e l s for socio-political conflicts. (9) In the last few years, works have 
appea red in Western E u r o p e devoted to the creat ion of dynamic mode ls of 
socio-political tens ion and p rob lems of political stability. Project G l o b u s 
in Berl in used a systems approach to the p rob lem of political stability, 
cons ide r ing a combina t ion of in te rna t ional , in te rna l a n d economic factors. 
T h e present paper is an a t tempt to study socio-political conflict in czarist 
Russ ia us ing the combined techniques of static and dynamic analyses un-
de r cer ta in economic and political pa ramete r s . T h e charac ter of statistical 
mate r ia l used for the analysis of SPT in Russia should be described first. 
No t all of t he data used in the model a re equally representa t ive . Most of 
the data used to def ine SPT describe the empi re as a whole , but some a re 
local in charac te r . For studies of SPT, a knowledge of con tempora ry publ ic 
op in ion is i m p o r t a n t . Librar ies in both Moscow a n d Pe tersburg conta in 
a b u n d a n t and in teres t ing local mater ia l wh ich covers the ent i re period 
f rom 1895 to 1913, p rov id ing statistics on w h o were the readers in these 
ins t i tu t ions and abou t wha t k ind of l i terature they read. 
S P T m a y be studied from different poin ts of view. O n e may study the 
inf luence of economic , political, psychological and e thn ic p rob lems on th is 
process . T h e a u t h o r s of this article have publ ished an analysis of S P T with 
t h e h e l p of a da tabase con ta in ing informat ion about political ins t i tu t ions 
in Russia (Min is t ry of In te rna l Affairs, Min is t ry of F inances , the Defense 
Minis t ry , labor un ions , etc.). (10) In th i s art icle, t he database tha t was 
compi led is considerably larger because new data has become avai lable 
wi th which SPT can be de te rmined from a b road popu la r base instead of 
solely from the perspect ive of ins t i tu t ions at the top of the political hier-
a r chy . Th i s approach is d i ag rammed as follows: 
Act ivi ty of State Political Activity of E c o n o m i c Process was s tudied for 
t h e e m p i r e as a who le and in the separate 49 G o v e r n m e n t s (provinces) . 
T h i s app roach will helps to analyze the scale of class conflict and to m a k e a 
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typology of S P T from both a regional a n d chronologica l perspect ive . T h e 
per iod of s tudy was chosen for the fo l lowing reasons : the year 1895 began 
an i m p o r t a n t per iod that preceded the first revolu t ion of 1905; the year 
1913 w a s t he year before W W 1 . D u r i n g the War, the political si tuation in 
Russia changed so quickly tha t the data shou ld be analyzed f rom m o n t h -
to -mon th and such precise data a lmost unava i l ab l e . Two years were selec-
ted for analysis of SPT in the p rov inces , 1901 a n d 1910. They were chosen 
for analysis for the fol lowing reasons : c o m p a r a b l e statistics a r e only avai-
lable for these two years, a n d h i s to r i ans w h o s tudy this per iod agree that 
both of these years m a r k t he b e g i n n i n g s of per iods of SPT in Russia , in the 
first case, the conflict p r ior to t he revo lu t ion of 1905, and in the second 
case, t he per iod of in tense unres t before WW I. 
D u r i n g the ent i re per iod u n d e r s tudy, t he political system of Russia was 
a czarist autocracy. Man i fe s to 17.10.1905 did not change the polit ical struc-
t u r e of t he count ry . T h e system can the re fo re be cons idered to have been 
stable. F r o m the point of v iew of a sys tems app roach , th is stabili ty al lows 
us to cons ider t he ties be tween the e l emen t s of the system to be cons tan t . 
T h e cha rac te r of the political system did not c h a n g e and the causes of t he 
e m e r g e n c e of SPT were cons tan t t h r o u g h the per iod. Th i s s i tuat ion was 
cons idered w h e n the mode l o f SPT was cons t ruc ted . An a s sumpt ion was 
m a d e that only quan t i t a t ive c h a n g e s in the e l emen t took place, and tha t 
the ties be tween the e l e m e n t s were cons tan t . 
In t h e first stage of t h e w o r k we tr ied to t ake in to accoun t as m a n y 
factors tha t def ine SPT as possible . As a result of work in t h e a rch ives and 
l ibrar ies , t h e fol lowing e l e m e n t s w e r e inc luded: 1) daily m e a n average of 
p r i sone r s ; 2) n u m b e r of soldiers that w e r e called to deal wi th s i tuat ions of 
unres t ; 3) a n n u a l n u m b e r of such calls; 4) a n n u a l ra t io be tween the ope-
n ings a n d closings of p o p u l a r j o u r n a l s a n d newspaper s ; 5) total n u m b e r of 
people in pr ison d u r i n g the year ; 6) all mi l i t a ry exped i tu re ; 7) n u m b e r of 
man-days lost as a result of s t r ikes ; 8) ave rage m e a n of p r i sone r s in penal 
se rv i tude ins t i tu t ions (ha rd labor camps ) ; 9) expend i tu re s on Synod; 10) 
expend i tu r e s on the Min i s t r y of Educa t i on ; 11) expend i tu r e s on pr isons ; 
12) n u m b e r of peasant revol ts ; 13) n u m b e r of c o n s u m e r a n d p roduce r 
societies a l lowed by the g o v e r n m e n t ; 14) n u m b e r of books p roh ib i t ed by 
the official censors ; 15) n u m b e r of a r son fires set by peasan t s ; 16) a n n u a l 
n u m b e r of all fires; a n d 17) f inancial losses connec ted wi th fires. T h e 17 
e l emen t s j u s t out l ined (11) cha rac te r i ze S P T in the en t i re emp i r e . Each 
e l emen t is representa t ive because it is not an a rb i t r a ry select ion, but ra-
ther , aggregate data for t he en t i re e m p i r e . 
Together wi th these mate r ia l s , a n o t h e r k ind of statistical da ta was used 
that descr ibed some of the reg ions m e n t i o n e d above . P o p u l a r j o u r n a l s a n d 
n e w s p a p e r s provide an index of pub l ic op in ion of t he t ime . Because of t he 
lack of data for the en t i re emp i r e , we used data f rom only Pe t e r sbu rg a n d 
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Moscow w h e r e the educa t iona l level was h igher than the average for t h e 
w h o l e . This approach is val id because publ ic life was in tense in Pe te r sburg 
and Moscow. Not by chance , t h e first t h r ee revolu t ions began in Peters-
burg . Statistical mater ia l s on publ ic op in ion were consulted a t the Empe-
ror 's Pub l i c L ibra ry in Pe te r sburg and the R u m j a n t s e v M u s e u m a n d the 
Turgenev Libra ry in Moscow. F r o m the E m p e r o r ' s Publ ic Library in Pe-
te r sburg , t h e fol lowing data were taken : 18) total n u m b e r of books and 
newspape r s consul ted by readers ; 19) a n n u a l n u m b e r of new read ing cards 
issued (PLP) ; 20) a n n u a l n u m b e r of r ead ing cards issued to peasants 
(PLP) ; 21) a n n u a l n u m b e r of r ead ing cards issued to petit bourgeous 
(PLP) ; 22) a n n u a l n u m b e r of r ead ing cards issued to female readers (PLP) ; 
23) gross n u m b e r of r eaders admi t t ed per year (PLP) ; 24) a n n u a l n u m b e r 
of his tor ical , political a n d legal books consul ted (PLP) ; and 25) a n n u a l 
n u m b e r of books on rel igious subjects consul ted (PLP) . Data from such a 
var ie ty of categories were not avai lable a t t h e o the r l ibrar ies . T h e R u m -
jan t s ev M u s e u m in Moscow had the fol lowing data: 26) a n n u a l n u m b e r of 
new read ing cards issued; 27) gross n u m b e r of readers admi t ted per year; 
and 28) a n n u a l n u m b e r of requests for books . At the Turgenev Library, 
only one class of data was avai lable: 29) gross n u m b e r of readers admi t ted 
per year . 
T h e next stage of the w o r k was to find out which of the above e lements 
had a s tabi l iz ing or des tab i l iz ing effect on t he political system. A correla-
tion analysis was tr ied. S o m e factors were found to have con t r ibu ted to t he 
destabi l izat ion of czarist au tocracy and s t r eng then ing of SPT. For instance, 
i t was found tha t t he re exists a high corre la t ion (0.8) between mil i tary 
expend i tu r e s a n d the n u m b e r of lost man-days d u e to strikes. In this case i t 
is possible to say tha t the g rowth of mi l i ta ry expend i tu res was parallel with 
the decrease of the s t anda rd of l iving a n d con t r ibu ted to the level of SPT. 
O t h e r dependenc i e s were found between the n u m b e r of peasant readers a t 
P e t e r s b u r g a n d t h e n u m b e r of arson fires set by peasants (0.91) and bet-
ween t h e n u m b e r of a r son fires set by peasan ts and the n u m b e r of petit 
bou rgeous readers at Pe t e r sbu rg (0.73). Th i s corre la t ion is not co inc iden ta l . 
Th i s a r g u m e n t is suppor ted by high corre la t ion between such factors as the 
total n u m b e r of readers in the R u m j . L ib ra ry in Moscow and t h e n u m b e r 
of a r son fires set by peasan t s (0.95) a n d t h e n u m b e r of readers in t he 
Turvenev Libra ry in Moscow and the n u m b e r of arson fires set by peasan ts 
(0.6). The coefficient of cor re la t ion for the Turgenev Library is small be-
cause t he re were no data for 1910, 1911, a n d 1912, and these gaps were 
filled by in te rpo la t ion . 
T h o u g h these cor re la t ions m i g h t seem illogical, they can be expla ined . 
T h e popu la t ion of Russia was categorized in to different strata for statisti-
cal purposes . M a n y of those classified as peasan t s lived in Pe te r sburg a n d 
were not peasan t s a t all . T h e peasan ts in the count rys ide voiced the i r pro-
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tests by set t ing a r son fires. With increas ing unres t , the »so-called« t u r n e d 
to l ibrar ies a n d in fo rmed themse lves abou t cond i t ions . 
C o n f i r m a t i o n of this idea is suggested by t h e correlat ion between the 
n u m b e r of a rson fires set by peasan t s and the charac te r of l i te ra ture that 
was reques ted by readers . T h e r e is a high corre la t ion (0.7) between the 
a n n u a l n u m b e r of his torical , polit ical a n d legal books consul ted with the 
n u m b e r of a rson fires set by peasan ts . But t h e correlat ion between the 
a n n u a l n u m b e r of books on re l ig ious topics wi th t he same factor is nega-
tive (-0.5), and the cor re la t ion be tween the a n n u a l n u m b e r of books on 
his tor ical , poli t ical and legal books with the a n n u a l n u m b e r of books on 
rel igious topics consul ted is smal l and also negat ive (-0.2). L ibra ry stati-
stics a p p e a r to p rov ide a ready m e a n s for s tudying socio-political tension. 
S o m e conc lus ions may be d r a w n wi th the h e l p of correlat ion analysis by 
e x a m i n g cor re la t ions be tween expend i tu r e s on synod and educat ion a n d 
o the r e l emen t s m e n t i o n e d above . At first i t was found that expend i tu res 
on Synod a n d the a n n u a l n u m b e r of books on religious topics consul ted 
had a negat ive cor re la t ion (-0.51) . E x p e n d i t u r e s on religious ins t i tu t ions 
appa ren t l y did not have m u c h effect on t h e read ing publ ic . A no tab le 
cor re la t ion (0.84) was found be tween expend i tu r e s on Synod and the daily 
m e a n average of p r i soners . F r o m this corre la t ion the conclus ion can be 
d r a w n tha t , even with i nc reas ing e x p e n d i t u r e on Synod (from 1895 to 
1913, e x p e n d i t u r e s on Synod increased five t imes) , the activities of t he 
c h u r c h did not p roduce a s tab i l iz ing effect resu l t ing in the reduci ton of 
SPT. On t h e o the r h a n d , t h e high cor re la t ion between the daily m e a n 
average of p r i sone r s and e x p e n d i t u r e s on Synod may be expla ined in the 
fo l lowing way: t h e state cons ide red the chu rc h as a s tabi l iz ing factor, and 
whi le t he S P T was growing , as indicated to the au thor i t i es by the growth of 
the n u m b e r of p r i soners , t h e state increased its expendi tu res on Synod. 
S o m e t i m e s no t only t he h igh cor re la t ions a r e of interests, but low cor-
re la t ions a l low t h e d r a w i n g of conc lus ions . At first, i t seems that a high 
cor re la t ion shou ld exist be tween the n u m b e r of peasant revolts and the 
n u m b e r of a r son fires set by peasan ts . In th is case correlat ion analysis gives 
a very low coefficient (0.37). Two exp lana t ions a re suggested. O n e is tha t 
t he se t t ing of a r son fires, as a p h e n o m e n o n , is entirely unre la ted to t he 
cha rac te r of peasan t revol ts . T h e second is tha t the m e t h o d of c o u n t i n g 
peasant revol ts itself is at fault because t h e r e a re really no s tandard cri ter ia 
for de f in ing peasan t revol t . 
As we h a v e seen, the s tudy of these e l emen t s by pairs pe rmi t s the dra-
w i n g of cer ta in conc lus ions abou t the d y n a m i c s of SPT that a re not forth-
c o m i n g t h r o u g h the use of t r ad i t iona l m e t h o d s of historical research. T h e 
inves t iga t ion was car r ied even fur ther , a n d the data were subjected to 
mu l t i va r i a t e chronologica l c lus ter analysis . Each year was cons idered to be 
a c lus ter cons i s t ing of a n u m b e r of e l emen t s . T h e m e t h o d c o m m o n l y used 
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in h i s to r iography for m e a s u r e m e n t of SPT is based on the analysis of sin-
gle var iables , such as the n u m b e r of str ikes, t he n u m b e r of lost work days, 
a n d so on. Th i s m e t h o d gives some idea of the dynamics of SPT, bu t by 
t ak ing in to account a larger n u m b e r of var iables , a m o r e precise result can 
be ob ta ined . T h e r e m a i n d e r of the study is devoted to a mul t ivar ia te ana-
lysis of SPT. 
T h e s ame per iod of study, f rom 1895 to 1913, was chosen. Chronolog ica l 
c lus ters w e r e cons t ruc ted for the 19-year per iod. An agglomera te h i e ra r -
ch icha l m e t h o d of cluster analysis was used. In this me thod the d is tance 
be tween two clusters is measu red as a m e a n square of dis tance be tween all 
t hose pa i r s of objects w h e r e one of t h e m belongs to one cluster, and the 
o ther , to a n o t h e r . T h e me t r i c used in th is m e t h o d was Eucl idean dis tance. 
(12) Each year f rom 1895 to 1913 was cons idered to be a »step« in cluster 
analysis . As a result , each year that was charac ter ized by a n u m b e r of 
def ini te features appeared to be in some cluster . These clusters could be 
def ined as pre-crisis, crisis or post-crisis, a n d so on. Two groups of factors 
were t aken to charac ter ize S P T at the level of the empi re . The first g r o u p 
was t h e following: 1) daily m e a n average of p r i soners ; 2) n u m b e r of sol-
d iers tha t were called to deal wi th s i tua t ions of unres t ; 3) a n n u a l n u m b e r 
of Special J o u r n a l s of the Counc i l of Min is te r s ; 4) n u m b e r of t rade un ions ; 
5) a n n u a l ra t io between the open ings and closings of popu la r j o u r n a l s and 
newspaper s ; 6) total n u m b e r of people in pr ison d u r i n g the year; 7) all 
mi l i ta ry exped i tu re ; and 8) n u m b e r of man-days lost as a result of s tr ikes. 
T h e resul ts of c luster izat ion on the w h o l e coincides with the wel l -known 
resul ts ob ta ined by t rad i t ional scholars w h o studied the revolu t ionary mo-
v e m e n t in t he Russ ian e m p i r e in th is per iod. T h e year of 1905, that was the 
year of t he first revolu t ion , was a s ingle-element cluster, s i tuated far (0.4) 
f rom o the r c lusters . (The m a x i m a l dis tance of the whole cluster un i t ing all 
19 c lus ters equals 1.0). A separa te cluster was formed by the years 1906-07 
a t i m e w h e n unres t was dec l in ing . Yet a n o t h e r cluster was formed by the 
years 1908-09, years of poli t ical react ion. A n o t h e r cluster was formed by 
the years 1910-13, t h e years of increased revo lu t ionary activity. A single-
e l emen t c luster was fo rmed by the year 1904, a year of p re - revolu t ionary 
crisis. T h e years f rom 1895-1903 uni ted in one cluster, suggesting a cer tain 
stabil i ty. 
T h e resul ts of th is analysis were tested wi th t h e h e l p of the second g r o u p 
of factors tha t inc lude m o r e e lements t h a n the first g roup . Twenty-one 
e l emen t s were analyzed: 1) average m e a n of p r i sone r s in penal servi tude 
ins t i tu t ions (ha rd labor camps ) ; 2) total n u m b e r of books and newspapers 
consul ted by readers (PLP) ; 3) a n n u a l n u m b e r of n e w read ing cards issued 
(PLP) ; 4) a n n u a l n u m b e r of read ing ca rds issued to peasants (PLP) ; 5) 
a n n u a l n u m b e r of read ing ca rds issued to petit bou rgeous (PLP) ; 6) a n n u a l 
n u m b e r of r ead ing cards issued to female r eade r s (PLP) ; 7) gross n u m b e r 
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of r eade r s admi t t ed per year (PLP) ; 8) a n n u a l n u m b e r of historical , poli-
tical a n d legal books consul ted (PLP) ; 9) a n n u a l n u m b e r of books on re-
l igious sub jec t s consul ted (PLP) ; 10) expend i tu r e s on Synod; 1.1) ex-
p e n d i t u r e s on the Min is t ry of Educa t ion ; 12) expend i tu res on pr i sons ; 13) 
n u m b e r of peasant revolts; 14) n u m b e r of c o n s u m e r and p roduce r societies 
a l lowed by t h e g o v e r n m e n t ; 15) n u m b e r of books proh ib i ted by the official 
censors ; 16) n u m b e r of a rson fires set by peasants ; 17) a n n u a l n u m b e r of 
all fires; 18) daily m e a n average of p r i soners ; 18) a n n u a l n u m b e r of new 
r ea d ing ca rds issued ( R M ) ; 19) gross n u m b e r of readers admi t t ed per year 
( R M ) ; 20) a n n u a l n u m b e r of requests for books ( R M ) ; and 21) gross num-
ber of r eade r s admi t t ed per year (TL). T h e resul ts of c luster izat ion of these 
data did n o t cont rad ic t the resul ts of c luster analysis ob ta ined from the 
first g r o u p of e l emen t s . The years 1905-06 formed a single cluster, si tuated 
at a d i s t ance f rom other clusters (0.4). T h e pre - revo lu t ionary years, 
1902-04, f o rmed a separa te cluster, as did those following, 1907-09. T h e 
years 1910-13 , years of increas ing unres t , formed a n o t h e r cluster . T h e 
years 1895-01 also formed a separa te cluster . 
As we see, t he m e t h o d of chronological c luster izat ion appea red to be 
effective in d e t e r m i n i n g the dynamics of SPT and suggest ing a typology for 
r e v o l u t i o n a r y m o v e m e n t in the Russian e m p i r e . This app roach to the stu-
dy of SPT h a s one m a j o r d isadvantage: i t does not t ake regional differen-
ces in to accoun t . I t is well k n o w n that the G o v e r n m e n t s of the E m p i r e 
differed great ly in t he level of SPT. Tha t cons idera t ion drew t h e a t tent ion 
of t h e a u t h o r s , and a regional analysis was a t t emp ted . 
T h e he te rogene i ty of the Russian E m p i r e requi res tha t S P T be studied 
on a reg iona l level, so each of the Russ ian G o v e r n m e n t s West of the 
U r a l s was chosen as a uni t for analysis (Table 1). A t rad i t iona l m e t h o d of 
m a k i n g a typology of SPT was to study different G o v e r n m e n t s by mea-
s u r i n g on ly o n e or two factors character is t ic of SPT. T h e a u t h o r s used 11 
factors, a n d at t imes 8. Two years were chosen for analysis , 1901 and 1910. 
A typology cover ing all 49 G o v e r n m e n t s of E u r o p e a n Russia using such a 
large n u m b e r of factors is imposs ible w i thou t t he aid of a c o m p u t e r . Soviet 
h i s to r i ans h a v e a l ready analyzed agrar ian a n d indust r ia l aspects of Euro-
pean Russ ia us ing cluster analysis . (13) 
At first it was decided to study the hierarchy of SPT in different Gover-
nments with the following simplified method of clusterization. A matrix 
of Euc l idean dis tances was cons t ructed be tween pai rs of G o v e r n m e n t s , 
t hen t h e m i n i m u m dis tance between two G o v e r n m e n t s was recorded . T h e 
two G o v e r n m e n t s were considered to be the first two c lus ters . Then dis-
t ance was m e a s u r e d between the second G o v e r n m e n t and t h e next nea-
rest G o v e r n m e n t . These t h r ee poin ts were con t i nued to be t h e th i rd clu-
ster. A d d i t i o n a l c lusters were defined in t he s ame m a n n e r . Th i s m e t h o d , of 
course , gave 49 clusters a n d pe rmi t t ed t he G o v e r n m e n t s t o be a r r anged 
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hierarchica l ly accord ing to SPT. Clus ter analysis utilized the fol lowing fac-
tors, def ined locally: 1) a n n u a l n u m b e r of fires; 2) financial losses as a 
result of fires; 3) n u m b e r of people convicted by the cour ts ; 4) n u m b e r of 
fields harves ted for c o n s u m p t i o n (excluding those planted for seed); 5) 
p ropor t ion of e thn ic g roups to t he total popu la t ion ; 6) literacy rate; 7) ra t io 
between u rban and rura l popu la t ion ; 8) n u m b e r of soldiers called to deal 
with s i tua t ions of unres t ; 9) daily mean average of pr i soners ; 10) n u m b e r 
of s t r ikers ; 11) m e a n average of concent ra t ion of labor force ( n u m b e r of 
w o r k e r s in a G o v e r n m e n t d ivided by the n u m b e r of enterpr ises) ; 12) 
indus t r ia l ou tpu t per capita (in rubles) ; and 13) n u m b e r of worke r s . (14) 
All data a re per capi ta . No t all of the factors were represented for each 
of t h e t w o years s tudied. T h e c o m m o n factors for both years are the fol-
lowing: (1),(2),(4),(7),(8),(9) a n d (10). E l emen t s (5) and (6) exist only for 
1901. E l emen t s (3), (11), (12) a n d (13) exist only for 1910. Therefore , clu-
ster izat ion was d o n e wi th par t ia l ly different sets of factors. The results of 
the first stage of local cluster analysis was a hierarchical list of the Gover -
n m e n t s by level of SPT. Of course this m e t h o d is not very precise, but 
even so, t h e result is an a p p r o x i m a t e view of historical reality. In 1901 
(Table 2), t h e G o v e r n m e n t of Petersberg was at the end of the hierar-
chichal list of G o v e r n m e n t s , preceded by the G o v e r n m e n t of Moscow. 
Just above were t he Baltic G o v e r n e m e n t s . In h is tor iography i t is univer-
sally recognized that the revo lu t ionary m o v e m e n t in Pe tersburg and Mos-
cow was s t ronger in compar i son to o ther regions of the count ry . Tha t is 
why it was considered that t he last cluster, which character ized the level of 
SPT in Pe te rsburg , was a c lus ter with t he highest level of SPT. Cor re -
spondingly t h e first cluster in t h e list was considered to character ize t he 
lowest level of SPT. T h e analysis of the year 1910 (Table 4) showed that t he 
d is tance be tween the G o v e r n m e n t s of Pe te rsberg and Moscow, which 
again had the highest level of SPT, on t he one hand , and the G o v e r n -
m e n t s of Vlad imi r and Kos t roma , on the o the r hand , decreased. T h e level 
of S P T increased in some indus t r ia l regions between 1901 and 1910 and 
became c o m p a r a b l e to the level in Petersberg and Moscow. These results 
do not cont radic t t he resul ts were obta ined by t radi t ional h is tor ians , but 
the new e lement in th is work i s the following. T h e 49 G o v e r n m e n t s tha t 
were loaded in to t he c o m p u t e r in a lphabet ica l order were a r ranged in a 
h ie ra rchy by level of SPT. 
T h e next s tep of ou r pro jec t was to car ry out a cluster analysis of the 49 
G o v e r n m e n t s which inc luded the e thn ic factor and a n o t h e r which ex-
cluded it. Tables 2 a n d 3 show the results of th is analysis . It was found tha t 
the e thn ic factor a l ters t he h i e ra rchy of G o v e r n m e n t s with regard to t he 
level of SPT. T h e e thn ic factor was d e t e r m i n e d wi th the fol lowing for-
mula : 
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w h e r e N is e thn ic factor 
P is the n u m b e r of e thn i c Russ i ans in each G o v e r n m e n t , a n d 
H is t he n u m b e r of o the r e t h n i c g roups in each G o v e r n m e n t 
T h e a u t h o r s realize tha t i t is necessary to improve th is k ind of measu-
r e men t , bu t th is app roach can be just i f ied: 1) if t he popula t ion of the 
G o v e r n m e n t is e thnical ly Russ ian (H = 0), t hen N = 0, and the effect of 
o the r e t h n i c g roups on SPT is nu l l ; 2) i f t he popula t ion of t h e G o v e r n -
m e n t is e thnica l ly non-Russ ian (P = 0), t h e n N = 0, and the effect of 
e t h n i c Russ i ans on SPT is nu l l ; 3) t h e crit ical po in t occurs w h e n P = H, in 
th is case N = infinity, a n d 4) all of t h e in t e rmed ia t e rat ios be tween P and 
H a re reflected in the c o r r e s p o n d i n g va lues of N. 
C h a n g e in the va lue of S P T as a resul t of us ing th is factor reflects the 
exis tence of different a l t e rna t ive ways of c h a n g i n g SPT. It shows the po-
tent ia l of na t iona l l iberat ion m o v e m e n t s , wh ich in some historical situa-
t ions m a y b e c o m e a political reali ty. Fo r ins tance , in Table 3, t he Gover -
n m e n t s of A s t r a k h a n , Kasan a n d M i n s k show a high potent ia l of e thn ic 
conflict , tha t in cer tain political s i tua t ions could deve lop in to unres t . 
To m a k e a m o r e precise typology of G o v e r n m e n t s using a m e a s u r e of 
SPT, i t was decided to use the agg lomera t e h ie ra rch icha l type of cluster 
analys is . T h e resul ts of th is analys is a re s h o w n in Tables . 5 - 8 . A m o r e 
precise m e a s u r e of t h e level of SPT in each G o v e r n m e n t can be had. For 
1901, t h e fo l lowing factors were cons idered : (1),(2),(4),(6),(7),(8),(9) and 
(10)(Table 5). T h e n the factors w e r e ana lyzed wi th t he e thn ic factor (5) 
added (Table 6 ) . In t he first stage of c lus ter iza t ion , G o v e r n m e n t s were 
c lus tered on the basis of m i n i m a l d is tance , t hen the clusters were agglo-
mera t ed , m a k i n g larger c lus ters unt i l all 49 G o v e r n m e n t s w e r e uni ted in 
o n e big c lus ter . At first c lus ters w e r e m a d e of pa i rs of G o v e r n m e n t s like 
Bessarabia a n d Pol tava, Vilno a n d G r o d n o , Voronej a n d Ore l , A r k h a n -
gelsk a n d Olonye tsk , Pskov a n d Novgorod , a n d so on . T h e next o rde r of 
c lus ters inc luded g roup ings l ike Bessarabia , Pol tava , Vilno a n d G r o d n o ; 
a n d Vorone j , Ore l , and S imbi r sk . Pe te rsberg , Moscow and Vlad imi r were 
s ingle c lus ters located at a d i s tance f rom all t h e o the r s 
W h e n t h e factors were analyzed wi th t h e e t h n i c factor (5) added , a re-
d i s t r ibu t ion of c lusters was no ted . A s t r a k h a n , Vifebsk and G r o d n o left 
t he i r c lus te rs a n d b e c a m e single c lus ters ; Kasan and Ufa un i ted in one 
c lus ter . Even t ak ing the e t h n i c factor i n to cons idera t ion , Pe tersberg , Mos-
cow a n d Vlad imi r still fo rmed single c lus ters wi th a high level of SPT. T h e 
r eade r shou ld be r e m i n d e d tha t t he e t h n i c factor does not reflect t h e real 
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growth of SPT, but only t he potent ia l for conflict in certain polit ical situa-
t ions . 
Fo r 1910 t h e calcula t ions were d o n e wi th two groups of factors (Tables 
7-8) . T h e second g r o u p of factors inc luded new e lements cha rac te r i z ing 
the indus t r ia l deve lopmen t of the G o v e r n m e n t s : (11),(12) a n d (13). T h e 
resul ts of t h e c lus ter iza t ions d o n e with t h e two groups of factors a re si-
mi la r , bu t wi th some differences. For example , Ni jegorodskaja G o v e r n -
m e n t fo rmed a single cluster w h e n analyzed with the factors that charac-
ter ize indus t r i a l deve lopmen t . O u r resul ts m a y be explained in the follo-
wing way. SPT is a funct ion of those factors tha t are directly connected 
wi th r evo lu t iona ry activit ies. T h e factors descr ibing industr ia l develop-
m e n t a r e only indirect ly connected with potent ia l unrest . 
A c o m p a r i s o n between the results ob ta ined for 1901 with those for 1910 
al lows us to m a k e several observa t ions . T h e single clusters for Moscow, 
Pe t e r sbu rg a n d Vladimir c o m b i n e at first in a double cluster Petersburg-
Moscow (1901) and then in a t r iple cluster Pe tersburg-Moscow-Vladimir 
(1910). T h e d is tance between the th ree single clusters and the o thers i s 
large in 1901: 0.66 for Pe tersburg , 0.83 for Moscow and 0.88 for Vladimir . 
In 1910, t h e dis tance between the t r iple c luster and the o thers was only 0.3 
(see Tables 5 a n d 7). These results show tha t the level of SPT in o the r 
p rov inces increased to a level closer to tha t of Petersburg, Moscow a n d 
Vlad imi r . In this case the regional analysis al lows us to d r a w some con-
c lus ions abou t the who le . 
In s u m m a r y , we can report several p romis ing advances in the quant i -
tat ive s tudy of SPT. T h e results obta ined by our m e t h o d s coincide on t h e 
w h o l e wi th t h e image that has developed in t radi t ional h i s to r iography of 
the d y n a m i c s of S P T on both the scale of t he Russian E m p i r e a n d in t h e 
different G o v e r n m e n t s . T h e conclus ions d r a w n from t radi t ional approa-
ches h a v e been based on only one or two factors, for ins tance , on t h e 
analys is of n u m b e r of s tr ikes or the n u m b e r of peasant upr is ings . T h e 
present s tudy used mul t ip le var iab les to m e a s u r e SPT for t he per iod f rom 
1895 to 1913, both for the empi re as a w h o l e and for the 49 G o v e r n m e n t s 
West of t h e Ura l s . In our study, a mode l of S P T was cons t ruc ted that has 
t h e po ten t i a l for giving us m o r e precise ideas about the causes of political 
stabil i ty. Chrono log ica l c luster analysis was shown to be useful in ge-
n e r a t i n g a typology of different per iods of revolu t ionary m o v e m e n t in 
Russia a n d also permi t ted t h e m a p p i n g of var iab les at the regional level. A 
da tabase was ga thered tha t can be used for fur ther analysis . Some cor-
re la t ions w e r e revealed tha t were previous ly u n k n o w n to scholars of re-
vo lu t iona ry m o v e m e n t s in Russia . 
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Table 1 
List of G o v e r n e m e n t s (adminis t ra t ive districts) of the Eu ropean Par t of 
t h e Russ ian E m p i r e . 
1. Archange l sk 









11. G r o d n o 
12. Region of D o n (Vojska Donskogo) 
13. Eka te r inos lav 
14. Kazan 
15. K o v n o 
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16. K o s t r o m a 
17. Kaluga 
18. Ki jev 
19. K u r s k 
20. Liv land 
2 1 . M i n s k 
22. Mogilev 
23 . Moscow 
24. N ign i j Novgorod 
25. Novgorod 
26. O lone t sk 
27. O r e n b u r g 
28. Ore l 
29. P e n z a 
30. P e r m 
31 . Podo l sk 
32. Pol tava 
33. Pskov 
34. Rjasan 
35. S a m a r a 
36. Pe t e r sburg 
37. S imbi r sk 
38. Sara tov 
39. Smolensk 
40. Tavria 
4 1 . Tambov 
42. Tver 
43 . Tula 
44. C h a r k o v 
45. C h e r n i g o v 
46. Ufa 
47. C h e r s o n 
48. Es t land 
49. Jaroslavl 
Table 2 
Year 1901. Hierarchical list of 49 G o u v e r n e m e n t s by the level of SPT. 
Clus te r iza t ion was done wi th the fol lowing set of factors: 1, 2, 3, 4, 6, 7, 8, 
9, 10. N u m e r a t i o n of G o v e r n e m e n t s see table 1. 
1. G o v e r n e m e n t 14 Dis tance - 0.00000E + 00 
2. G o v e r n e m e n t 30 Dis tance = 0.96262E-01 
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3. G o v e r n e m e n t 46 Dis tance = 0 . 1 9 5 9 1 E + 0 0 
4. G o v e r n e m e n t 35 Dis tance = 0.32205E + 00 
5. G o v e r n e m e n t 28 Dis tance = 0 . 4 9 3 8 5 E + 0 0 
6. G o v e r n e m e n t 9 Dis tance = 0.59143E + 00 
7. G o v e r n e m e n t 19 Dis tance = 0.70432E + 00 
8. G o v e r n e m e n t 37 Dis tance = 0.88455E + 00 
9. G o v e r n e m e n t 24 Dis tance = 0.10531E + 01 
10. G o v e r n e m e n t 34 Dis tance = 0.11644E + 01 
11. G o v e r n e m e n t 41 Dis tance = 0.13327E + 01 
12. G o v e r n e m e n t 43 Dis tance = 0.15742EH-01 
13. G o v e r n e m e n t 39 Dis tance = 0.17417E + 01 
14. G o v e r n e m e n t 33 Dis tance = 0.18884E + 01 
15. G o v e r n e m e n t 25 Dis tance = 0.20447E + 01 
16. G o v e r n e m e n t 5 Dis tance = 0 . 2 3 0 3 5 E + 0 1 
17. G o v e r n e m e n t 49 Dis tance = 0.24782E + 01 
18. G o v e r n e m e n t 6 Dis tance = 0.27128E + 01 
19. G o v e r n e m e n t 13 Dis tance = 0.30661E + 01 
20. G o v e r n e m e n t 4 4 Dis tance = 0.32810E + 0 1 
2 1 . G o v e r n e m e n t 4 3 Dis tance = 0.34746E + 01 
22. G o v e r n e m e n t 22 Dis tance = 0.35819E + 01 
23. G o v e r n e m e n t 16 Dis tance = 0.37427E + 01 
24. G o v e r n e m e n t 21 Dis tance = 0.39563E + 01 
25. G o v e r n e m e n t 7 Dis tance = 0.41739E + 01 
26. G o v e r n e m e n t 26 Dis tance = 0.43459E + 01 
27. G o v e r n e m e n t 2 Dis tance = 0.45007E + 01 
28. G o v e r n e m e n t 1 Dis tance = 0.47567E + 01 
29. G o v e r n e m e n t 17 Dis tance = 0.51200E + 01 
30. G o v e r n e m e n t 18 Dis tance = 0.53713E + 01 
3 1 . G o v e r n e m e n t 12 Dis tance = 0.55584E + 01 
32. G o v e r n e m e n t 27 Dis tance = 0.56716E + 01 
33. G o v e r n e m e n t 31 Dis tance = 0.58982E + 01 
34. G o v e r n e m e n t 8 Dis tance = 0.60874E + 01 
35. G o v e r n e m e n t 40 Dis tance = 0 . 6 4 5 8 9 E + 0 1 
36. G o v e r n e m e n t 47 Dis tance = 0.66557E + 01 
37. G o v e r n e m e n t 15 Dis tance = 0 . 7 0 8 6 5 E + 0 1 
38. G o v e r n e m e n t 4 Dis tance = 0.74180E + 01 
39. G o v e r n e m e n t 32 Dis tance = 0.77247E + 01 
40. G o v e r n e m e n t 3 Dis tance = 0.79941E + 01 
4 1 . G o v e r n e m e n t 38 Dis tance = 0.88397E + 01 
42. G o v e r n e m e n t 29 Dis tance = 0.90164E + 01 
43 . G o v e r n e m e n t 11 Dis tance = 0.94908E + 01 
44. G o v e r n e m e n t 42 Dis tance = 0.10379E + 02 
45. G o v e r n e m e n t 10 Dis tance = 0.10764E + 02 
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46. G o v e r n e m e n t 48 D i s t ance - 0.12080E + 02 
47. G o v e r n e m e n t 20 D i s t ance - 0.12305E4- 02 
48 . G o v e r n e m e n t 23 D i s t ance - 0.13676E + 02 
49 . G o v e r n e m e n t 36 D i s t ance - 0.15118E + 02 
R e m a r k 
H e r e and in the fol lowing tables t he d is tances are given in abso lu te va lues . 
Fo r ob t a in ing relat ive va lues of d is tances (in the art icle t he d is tances a re 
given in relat ive values) every d is tance in t he list mus t be devided by the 
last d is tance in the list. In this case the m a x i m u m dis tance always equals to 
1. 
Table 3 
Year 1901. Hie ra rch ia l list of 49 g o v e r n e m e n t s by the level of SPT. 
Clus te r iza t ion was d o n e wi th t he fol lowing set of factors: 1, 2, 4, 5, 6, 7, 8, 
9, 10. In compar i son to Table 2 t h e e thn ic factor was included. N u m e r a t i o n 
of G o v e r n e m e n t s see Table 1. 
1. G o v e r n e m e n t 9 D i s t ance = 0.00000E + 00 
2. G o v e r n e m e n t 28 Di s t ance = 0.97581E-01 
3. G o v e r n e m e n t 45 Di s t ance = 0.22716E + 00 
4. G o v e r n e m e n t 22 Di s t ance = 0.33680E + 00 
5. G o v e r n e m e n t 30 Dis t ance = 0 .48514E+ 00 
6. G o v e r n e m e n t 27 D i s t ance = 0.62336E + 00 
7. G o v e r n e m e n t 12 Di s t ance = 0.77202E + 0 0 
8. G o v e r n e m e n t 18 Dis t ance = 0.96124E + 00 
9. G o v e r n e m e n t 44 Di s t ance = 0.11591E + 01 
10. G o v e r n e m e n t 39 Dis t ance = 0.13325E + 01 
11. G o v e r n e m e n t 33 Dis t ance = 0.14794E + 01 
12. G o v e r n e m e n t 25 Di s t ance = 0.16358E + 01 
13. G o v e r n e m e n t 17 Di s t ance = 0.19187E + 01 
14. G o v e r n e m e n t 19 D i s t ance = 0.21412E + 01 
15. G o v e r n e m e n t 31 Di s t ance = 0.23666E + 01 
16. G o v e r n e m e n t 8 Di s t ance = 0.25647E + 01 
17. G o v e r n e m e n t 16 Di s t ance = 0.28323E + 01 
18. G o v e r n e m e n t 7 Di s t ance = 0.30476E + 01 
19. G o v e r n e m e n t 26 Dis t ance = 0.32271 E + 01 
20. G o v e r n e m e n t 1 D i s t ance = 0.34577E + 01 
2 1 . G o v e r n e m e n t 5 D i s t ance = 0.37696E + 01 
22. G o v e r n e m e n t 49 Di s t ance = 0.40216E + 01 
23 . G o v e r n e m e n t 6 Di s t ance = 0.42563E + 01 
24. G o v e r n e m e n t 13 Dis t ance = 0.46110E + 01 
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25. G o v e r n e m e n t 24 Dis t ance = 0.47564E + 01 
26. G o v e r n e m e n t 34 Dis tance = 0.48685E + 01 
27. G o v e r n e m e n t 41 Dis t ance = 0.50370E + 01 
28. G o v e r n e m e n t 37 Dis t ance = 0.52702E + 01 
29. G o v e r n e m e n t 35 Dis t ance = 0.54865E + 01 
30. G o v e r n e m e n t 46 Dis tance = 0.56794E + 01 
3 1 . G o v e r n e m e n t 14 Dis tance = 0.58355E + 01 
32. G o v e r n e m e n t 40 Dis tance = 0.61580E + 01 
33 . G o v e r n e m e n t 47 Dis tance = 0 . 6 3 5 8 3 E + 0 1 
34. G o v e r n e m e n t 43 Dis tance = 0.66386E + 01 
35. G o v e r n e m e n t 21 Dis t ance = 0.69816E + 01 
36. G o v e r n e m e n t 15 Dis t ance = 0.73892E + 01 
37. G o v e r n e m e n t 4 Dis t ance = 0 .78375E+ 01 
38. G o v e r n e m e n t 3 Dis t ance = 0.82243E + 01 
39. G o v e r n e m e n t 32 Dis t ance = 0.85140E + 01 
40. G o v e r n e m e n t 42 Dis t ance = 0.92300E + 01 
4 1 . G o v e r n e m e n t 10 Dis t ance = 0.96192E + 01 
42. G o v e r n e m e n t 29 Dis t ance = 0.10496E + 02 
4 3 . G o v e r n e m e n t 38 Dis tance = 0.10673E + 02 
44 . G o v e r n e m e n t 11 Dis t ance = 0.11089E + 02 
45 . G o v e r n e m e n t 20 Dis tance = 0.12065E + 02 
46. G o v e r n e m e n t 48 Dis t ance = 0.12290E + 02 
47 . G o v e r n e m e n t 2 Dis tance = 0.13738E + 02 
48 . G o v e r n e m e n t 23 Dis tance = 0 . 1 5 5 4 2 E + 0 2 
49 . G o v e r n e m e n t 36 Dis t ance = 0.16984E + 02 
Table 4 
Year 1910. Hierachical list of 49 G o v e r n e m e n t s by the level of SPT. 
Clus te r i za t ion was done with t he following set of factors: 1, 2, 3, 4, 7, 8, 9, 
10. N u m e r a t i o n of G o v e r n e m e n t s see Table 1. 
1. G o v e r n e m e n t 29 Dis t ance = O.OO00OE + O0 
2. G o v e r n e m e n t 43 Dis t ance - 0.10720E + 00 
3. G o v e r n e m e n t 24 Dis t ance = 0.25735E + 00 
4. G o v e r n e m e n t 42 Dis t ance 0.42213E + 0 0 
5. G o v e r n e m e n t 41 Dis t ance = 0.65166E + 00 
6. G o v e r n e m e n t 10 Dis t ance = 0.92244E + 00 
7. G o v e r n e m e n t 25 Dis tance = 0.13050E + 01 
8. G o v e r n e m e n t 1 Dis tance - 0.J6112E + 01 
9. G o v e r n e m e n t 17 Dis t ance 0.2069 I E + 01 
10. G o v e r n e m e n t 45 Dis t ance = 0.22820E + 01 
11. G o v e r n e m e n t 19 Dis t ance = 0.24377E + 01 
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12. G o v e r n e m e n t 35 D i s t ance = 0.26021E + 01 
13. G o v e r n e m e n t 14 Di s t ance = 0.27531E + 01 
14. G o v e r n e m e n t 12 Di s t ance = 0.29074E + 01 
15. G o v e r n e m e n t 3 Di s t ance = 0.30867E + 01 
16. G o v e r n e m e n t 9 Dis t ance = 0 . 3 3 3 5 9 E + 0 1 
17. G o v e r n e m e n t 31 Dis t ance = 0.35910E + 01 
18. G o v e r n e m e n t 8 Di s t ance = 0.37052E + 01 
19. G o v e r n e m e n t 4 Di s t ance = 0.38481E + 01 
20. G o v e r n e m e n t 15 Di s t ance = 0.40481E + 01 
2 1 . G o v e r n e m e n t 7 Di s t ance = 0.42128E + 01 
22. G o v e r n e m e n t 21 Dis t ance = 0.44136E + 01 
23 . G o v e r n e m e n t 4 6 Dis t ance = 0 . 4 5 9 5 4 E + 0 1 
24. G o v e r n e m e n t 30 Dis t ance = 0.49249E + 01 
25. G o v e r n e m e n t 27 Dis t ance = 0.51166E + 01 
26. G o v e r n e m e n t 38 Dis t ance = 0.54152E + 01 
27. G o v e r n e m e n t 5 D i s t ance = 0.56974E + 01 
28. G o v e r n e m e n t 18 Di s t ance = 0.58445E + 01 
29. G o v e r n e m e n t 13 Dis t ance = 0.59981E + 01 
30. G o v e r n e m e n t 28 Di s t ance = 0.62840E + 01 
3 1 . G o v e r n e m e n t 39 Dis t ance = 0.65020E + 01 
32. G o v e r n e m e n t 33 Dis t ance = 0 . 6 7 5 9 8 E + 0 1 
33. G o v e r n e m e n t 4 4 Dis t ance = 0.69958E + 01 
34. G o v e r n e m e n t 49 Dis t ance = 0.75717E + 01 
35. G o v e r n e m e n t 48 Dis t ance = 0.80542E + 01 
36. G o v e r n e m e n t 20 Dis tance = 0.86240E + 01 
37. G o v e r n e m e n t 47 Dis tance = 0.96013E + 01 
38. G o v e r n e m e n t 4 0 Dis tance = 0.10102E + 02 
39. G o v e r n e m e n t 11 Dis tance = 0.10494E + 02 
40. G o v e r n e m e n t 22 Dis t ance = 0.11488E + 02 
4 1 . G o v e r n e m e n t 37 Dis tance = 0.11848E + 02 
42. G o v e r n e m e n t 32 Dis tance = 0.12149E + 02 
43 . G o v e r n e m e n t 16 Dis tance = 0.12881E + 02 
44. G o v e r n e m e n t 2 Dis t ance = 0.13419E + 02 
45 . G o v e r n e m e n t 26 Dis tance = 0 . 1 4 2 0 5 E + 0 2 
46. G o v e r n e m e n t 34 Dis t ance = 0.14882E + 02 
47. G o v e r n e m e n t 6 Dis tance = 0.16014E + 02 
48 . G o v e r n e m e n t 23 Dis tance = 0.16920E + 02 
49. G o v e r n e m e n t 36 Dis t ance = 0.18074E + 02 
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Table 5 
Agglomera te hierachical m e t h o d of cluster analysis . 49 gove rnemen t s a re 
clusterized by the level of SPT. Year 1901. 
Clus te r iza t ion was done wi th the fol lowing set of factors: 1, 2, 4, 6, 7, 8, 9, 
10. N u m e r a t i o n of gove rnemen t s see table 1. 
C lus te r 1 Dis tance = 0.3S18E + 00 
G o v e r n e m e n t s = 30, 46 
Clus te r 2 Dis tance = 0 . 4 1 9 2 E + 0 0 
G o v e r n e m e n t s = 14, 45 
Clus te r 3 Dis tance = 0.5006E + 00 
G o v e r n e m e n t s = 9, 28 
Clus te r 4 Dis tance = 0.5486E + 00 
G o v e r n e m e n t s = 14, 45, 31 
Clus te r 5 Dis tance = 0.5539E + 00 
G o v e r n e m e n t s = 27, 30, 46 
Clus te r 6 Dis tance = 0.5816E + 00 
G o v e r n e m e n t s = 25, 33 
Clus te r 7 Dis tance = 0.5968E + 00 
G o v e r n e m e n t s = 9, 28, 37 
Clus te r 8 Dis tance = 0.6257E + 00 
G o v e r n e m e n t s = 24, 43 
Clus te r 9 Dis tance = 0.663JE + 00 
G o v e r n e m e n t s = 29, 38 
Clus te r 10 Distance = 0.6749E + 00 
G o v e r n e m e n t s = 2, 26 
Clus te r 11 Dis tance = 0.7000E + 00 
G o v e r n e m e n t s = 14, 45, 31, 27, 30, 46 
C lus t e r 12 Dis tance = 0.7017E + 00 
G o v e r n e m e n t s = 9, 28, 37, 39 
Clus te r 13 Dis tance = 0.7662E + 00 
G o v e r n e m e n t s = 9, 28, 37, 39, 44, 
C lus te r 14 Dis tance = 0.8123E + 00 
G o v e r n e m e n t s = 9, 28, 37, 39, 44, 35 
C lus t e r 15 Dis tance = 0.8150E + 00 
G o v e r n e m e n t s = 12, 14, 45, 31, 27, 30, 46 
Clus te r 16 Dis tance = 0.8498E + 00 
G o v e r n e m e n t s = 13, 24, 43 
Clus te r 17 Dis tance = 0.8680E + 00 
G o v e r n e m e n t s = 2, 26, 7 
C lus te r 18 Dis tance = 0.9313E + 0 0 
G o v e r n e m e n t s = 8, 12, 14, 45, 31, 27, 30, 46 
Clus te r 19 Dis tance = 0.9387E + 00 
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G o v e r n e m e n t s = 13, 24, 43 , 41 
C lus t e r 20 Dis tance = 0.9789E + 00 
G o v e r n e m e n t s = 8 12 14 45 31 27 30 46 9 28 37 39 44 35 
C lus t e r 21 Dis tance = 0.9929E + 00 
G o v e r n e m e n t s = 3, 32 
C lus t e r 22 Dis tance = 0.1055E + 01 
G o v e r n e m e n t s = 18, 19 
Clus te r 23 Dis tance = 0.1080E + 01 
G o v e r n e m e n t s = 8 12 14 45 31 27 30 46 9 28 37 39 44 35 16 
Clus te r 24 Dis tance = 0.1118E + 01 
G o v e r n e m e n t s = 40, 47 
Clus te r 25 Dis tance = 0.1144E + 01 
G o v e r n e m e n t s = 5, 25, 33 
Clus te r 26 Dis tance = 0.1144E + 01 
G o v e r n e m e n t s = 17, 18, 19 
Clus te r 27 Dis tance = 0.1148E + 01 
G o v e r n e m e n t s = 1, 2, 26, 7 
C lus te r 28 Dis tance = 0.1192E + 01 
G o v e r n e m e n t s = 3, 32, 4 
C lus te r 29 Dis tance =0.1195E + 0J 
G o v e r n e m e n t s = 13, 24, 43 , 4 1 , 34 
C lus t e r 30 Dis tance = 0.1242E + 01 
G o v e r n e m e n t s = 21 , 22 
C lus t e r 31 Dis tance = 0.1281E + 01 
G o v e r n e m e n t s = 1 , 2 , 26, 7 , 5 , 25, 33 
C lus t e r 32 Dis tance = 0.1318E + 01 
G o v e r n e m e n t s = 15, 17, 18, 19 
Clus te r 33 Dis tance = 0.1344E + 01 
G o v e r n e m e n t s = 20, 48 
C lus t e r 34 Dis tance = 0.1344E + 01 
G o v e r n e m e n t s = 13, 24, 43 , 4 1 , 34, 49 
Clus te r 35 Dis tance = 0.1521E + 01 
G o v e r n e m e n t s = 8 12 14 45 31 27 30 46 9 28 
37 39 44 35 16 40 47 
C lus t e r 36 Dis tance = 0.1524E + 01 
G o v e r n e m e n t s = 10, 42 
C lus t e r 37 Dis tance = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 
44 35 16 40 47 
Clus te r 38 Dis tance = 0.1680E + 01 
G o v e r n e m e n t s = 13, 24, 43 , 4 1 , 34, 49, 15, 17, 18, 19 
C lus t e r 39 Dis tance = 0.1773E + 01 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 
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Clus te r 40 Dis tance = 0.1872E + 01 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 
Clus te r 41 Dis tance = 0.2410E + 01 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 
Clus te r 42 Dis tance = 0.2570E + 01 
G o v e r n e m e n t s - 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 
Clus te r 43 Dis tance = 0.3341E + 01 
G o v e r n e m e n t s = 3, 32, 4, 11 
Clus te r 44 Dis tance = 0.3374E + 01 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 
20 48 
Clus te r 45 Dis tance = 0.3788E + 01 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 20 48 3 32 4 
11 
Clus te r 46 Dis tance = 0.5536E + 01 
G o v e r n e m e n t s - 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 20 48 3 32 4 
11 6 
Clus te r 47 Dis tance = 0.1090E + 02 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 20 48 3 32 4 
11 6 23 
Clus te r 48 Dis tance = 0.3145E + 02 
G o v e r n e m e n t s = 1 2 26 7 5 25 33 8 12 14 45 31 27 30 46 9 28 37 39 44 
35 16 40 47 21 22 13 24 43 41 34 49 15 17 18 19 29 38 10 42 20 48 3 32 4 
11 6 23 36 
Table 6 
Agglomera te hierachical m e t h o d of cluster analysis . 49 g o v e r n e m e n t s a re 
cluster ized by the level of SPT. Year 1901. 
Clus te r iza t ion was done wi th the fol lowing set of factors: 1, 2, 4, 5, 6, 7, 8, 
9, 10. 
C lus te r 1 Dis tance = 0.5006E + 00 
G o v e r n e m e n t s = 9, 28 
Clus te r 2 Dis tance = 0.5842E + 00 
G o v e r n e m e n t s = 25, 33 
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Clus t e r 3 Dis tance = 0.6130E + 00 
G o v e r n e m e n t s = 9, 28, 45 
Clus te r 4 Dis tance = 0.6506E + 00 
G o v e r n e m e n t s = 24, 43 
Clus te r 5 Dis tance = 0.6631E + 00 
G o v e r n e m e n t s =29, 38 
Clus te r 6 Dis tance = 0.6678E + 00 
G o v e r n e m e n t s = 7, 30 
Clus te r 7 Dis tance = 0.6946E + 00 
G o v e r n e m e n t s = 9, 28, 45, 39 
Clus te r 8 Dis tance = 0 . 7 2 4 7 E + 0 0 
G o v e r n e m e n t s = 14, 46 
Clus te r 9 d - 0.7556E + 00 
G o v e r n e m e n t s = 9, 28, 45, 39, 44 
Clus te r 10 Dis tance - 0.8231E + 00 
G o v e r n e m e n t s = 36, 37 
Clus te r 11 Dis tance = 0.8794E4-00 
G o v e r n e m e n t s = 12, 31 
Clus te r 12 Dis tance = 0.9098E + 00 
G o v e r n e m e n t s = 13, 24, 43 
Clus te r 13 Dis tance = 0.9592E + 00 
G o v e r n e m e n t s = 13, 24, 43, 41 
Clus te r 14 Dis tance = 0.9783E + 00 
G o v e r n e m e n t s = 9, 28, 45, 39, 44, 16 
Clus te r 15 Dis tance = 0.1003E + 01 
G o v e r n e m e n t s = 1, 25 
Clus te r 16 Dis tance = 0.1046E + 01 
G o v e r n e m e n t s = 8, 27 
C lus t e r 17 Dis tance = 0.1052E + 01 
G o v e r n e m e n t s = 7, 30, 9, 28, 45, 39, 44, 16 
Clus te r 18 Dis tance = 0.1085E + 01 
G o v e r n e m e n t s = 7, 30, 9, 28, 45, 39, 44, 16, 12, 31 
Clus te r 19 Dis tance = 0.1105E + 01 
G o v e r n e m e n t s = 17, 19 
Clus te r 20 Dis tance = 0.1213E + 01 
G o v e r n e m e n t s = 40, 47 
Clus te r 21 Dis tance = 0.1215E + 01 
G o v e r n e m e n t s = 13, 24, 43 , 41 , 34 
Clus te r 22 Dis tance = 0.1216E + 01 
G o v e r n e m e n t s = 17, 19, 18 
C lus t e r 23 Dis tance = 0.1279E + 01 
G o v e r n e m e n t s = 21, 22 
C lus t e r 24 Dis tance = 0.1304E + 01 
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G o v e r n e m e n t s = 1, 26, 25, 33 
Clus te r 25 Dis tance = 0.1337E + 01 
G o v e r n e m e n t s - 15, 17, 19, 18 
Clus te r 26 Dis tance = 0.1344E + 01 
G o v e r n e m e n t s = 20, 48 
Clus te r 27 Dis tance - 0.1353E + 01 
G o v e r n e m e n t s = 13, 24. 43 . 4 1 . 34. 49 
Clus te r 2 8 ' Dis tance = 0.1356E + 01 
G o v e r n e m e n t s = 8, 27, 35, 37 
Clus te r 29 Dis tance = 0.1594E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 
Clus te r 30 Dis tance = 0.1660E + 01 
G o v e r n e m e n t s = 8, 27, 35 37, 40, 47 
Clus te r 31 Dis tance = 0.1686E + 01 
G o v e r n e m e n t s = 3, 32 
Clus te r 32 Dis tance = 0.1697E + 01 
G o v e r n e m e n t s = 13, 24, 43, 41 , 34, 49, 15, 17, 19, 18 
Clus te r 33 Distance = 0.1708E + 01 
G o v e r n e m e n t s = 10, 42 
Clus te r 34 Distance = 0.1820E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 
Clus te r 35 Distance = 0.1892E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 
Clus te r 36 Distance = 0.1914E + 01 
G o v e r n e m e n t s = 5. 8, 27, 35, 37, 40, 47 
Clus te r 37 d = 0.2262E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 
Clus te r 38 Dis tance = 0.2481E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 
Clus te r 39 Dis tance = 0.2668E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 
Clus te r 40 Dis tance = 0.3454E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 
Clus te r 41 Dis tance = 0.3552E + 01 
G o v e r n e m e n t s = 3, 32, 4 
C lus te r 42 Dis tance = 0.3639E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 11 
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Clus ter 43 Dis tance = 0.3799E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 11 14 46 
Clus te r 44 Dis tance - 0.4477E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 40 11 
14 46 
Clus te r 45 Dis tance = 0.5685E + 01 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 11 14 46 3 32 4 
6 
Clus te r 46 Dis tance = 0.1095 + 02 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 1 0 4 2 20 48 11 1 4 4 6 3 3 2 4 
6 23 
Clus te r 47 Dis tance = 0 . 1 2 4 2 + 0 2 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 11 14 46 3 32 4 
6 23 2 
Clus te r 48 Dis tance = 0.3152E + 02 
G o v e r n e m e n t s = 1 26 25 33 7 30 9 28 45 39 44 16 12 31 21 22 13 24 43 
41 34 49 15 17 19 18 5 8 27 35 37 40 47 29 38 10 42 20 48 11 14 46 3 32 4 
6 23 2 36 
Table 7 
Agglomera te hierachical m e t h o d of cluster analysis . 49 g o v e r n e m e n t s a r e 
clusterized by the level of SPT. Year 1910. 
Clus te r iza t ion was d o n e wi th t he fol lowing set of factors: 1, 2, 3, 4, 7, 8, 9, 
10. 
C lus te r 1 Dis tance = 0.4156E + 00 
G o v e r n e m e n t s = 29, 43 
Clus te r 2 Dis tance = 0.4415E + 00 
G o v e r n e m e n t s = 8, 31 
Clus te r 3 Dis tance = 0.4506E + 00 
G o v e r n e m e n t s = 19, 35 
Clus te r 4 Dis tance = 0 . 6 1 1 2 E + 0 0 
G o v e r n e m e n t s = 8, 31 , 15 
Clus te r 5 Dis tance = 0.6273E + 00 
G o v e r n e m e n t s = 27, 30 
Clus te r 6 Dis tance = 0.6465E + 00 
G o v e r n e m e n t s = 4, 5 
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Clus te r 7 Dis tance = 0.6759E + 00 
G o v e r n e m e n t s = 3, 12 
Clus te r 8 Dis tance = 0.6971E + 00 
G o v e r n e m e n t s = 19, 35, 45 
Clus te r 9 Dis tance = 0.7423E + 00 
G o v e r n e m e n t s = 24, 42 
Clus te r 10 Dis tance = 0.7484E + 00 
G o v e r n e m e n t s = 4, 5, 28 
Clus te r 11 Dis tance = 0.7534E + 00 
G o v e r n e m e n t s = 7, 21 
Clus te r 12 Dis tance = 0.7882E + 00 
G o v e r n e m e n t s = 14, 19, 3 5 , 4 5 
Clus te r 13 Dis tance = 0.8056E + 00 
G o v e r n e m e n t s = 43, 41 
Clus te r 14 Dis tance = 0.8236E + 00 
G o v e r n e m e n t s = 27, 30, 46 
Clus te r 15 Dis tance = 0.8457E + 00 
G o v e r n e m e n t s = 13, 18 
Clus te r 16 Dis tance = 0.8971E + 00 
G o v e r n e m e n t s = 32, 37 
Clus te r 17 Dis tance = 0.8983E + 00 
G o v e r n e m e n t s = 24, 42, 29, 43 , 41 
Clus te r 18 Dis tance = 0.9344E + 00 
G o v e r n e m e n t s = 33, 39 
Clus te r 19 Dis tance = 0 .9776+ 00 
G o v e r n e m e n t s = 9, 14, 19, 35, 45 
Clus te r 20 Dis tance = 0.1003E + 01 
G o v e r n e m e n t s = 4, 5, 28, 8, 31 , 15 
Clus te r 21 Dis tance = 0.1040E + 01 
G o v e r n e m e n t s = 3, 12, 9, 14, 19, 35, 45 
Clus te r 22 Dis tance = 0.1061E + 01 
G o v e r n e m e n t s = 33, 39, 44 
Clus te r 23 Dis tance = 0.1085E + 01 
G o v e r n e m e n t s = 3, 12, 9, 14, 19, 35, 45, 27, 30, 46 
Clus te r 24 Dis tance = 0.1089E + 01 
G o v e r n e m e n t s = 4, 5, 28, 8, 31 , 15, 13, 18 
Clus te r 25 Dis tance = 0.1112E + 01 
G o v e r n e m e n t s = 24, 42, 29, 43, 4 1 , 38 
Clus te r 26 Dis tance = 0.1204E + 01 
G o v e r n e m e n t s = 3 12 9 14 19 35 45 27 30 46 7 21 
Clus te r 27 Dis tance = 0.1234E + 01 
G o v e r n e m e n t s = 2, 24, 42, 29, 43, 41 , 38 
C lus t e r 28 Dis tance = 0 . 1 2 7 6 + 0 1 
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G o v e r n e m e n t s = 45 28 8 3 1 15 13 18 33 39 44 
C lus t e r 29 Dis tance = 0.1407E + 01 
G o v e r n e m e n t s = 10, 25 
C lus t e r 30 Dis tance = 0 . 1 4 3 6 + 0 1 
G o v e r n e m e n t s = 26, 34 
C lus t e r 31 Dis tance = 0.1501 + 01 
G o v e r n e m e n t s = 3 1 2 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 38 
C lus t e r 32 Dis tance = 0.1565 + 01 
G o v e r n e m e n t s = 1, 17 
C lus t e r 33 Dis tance = 0.1704E + 01 
G o v e r n e m e n t s = 1 1 , 4 0 
C lus t e r 34 Dis tance = 0.1770E + 01 
G o v e r n e m e n t s = 3 1 2 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 38 
10 25 
C lus t e r 35 Dis tance = 0.1818E + 01 
G o v e r n e m e n t s = 48, 49 
C lus t e r 36 Dis tance = 0.2157E + 01 
G o v e r n e m e n t s = 3 1 2 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 38 
10 25 4 5 28 8 31 15 13 18 33 39 44 
C lus t e r 37 Dis tance = 0.2312E + 01 
G o v e r n e m e n t s = 1, 17, 16 
C lus t e r 38 Dis tance = 0.2436E + 01 
G o v e r n e m e n t s = 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 
38 10 25 4 5 28 8 31 15 13 18 33 39 44 
C lus t e r 39 Dis tance = 0.2886E + 01 
G o v e r n e m e n t s = 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 
38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 
C lus t e r 40 Dis tance = 0.3049E + 01 
G o v e r n e m e n t s = 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 43 41 
38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 
C lus t e r 41 Dis tance = 0.3504E + 01 
G o v e r n e m e n t s = 1 17 16 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 
43 41 38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 
C lus t e r 42 Dis tance = 0.3890E + 01 
G o v e r n e m e n t s = 1 17 16 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 
43 41 38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 20 
C lus t e r 43 Dis tance = 0.3946E + 01 
G o v e r n e m e n t s = 23, 36 
C lus t e r 44 Dis tance = 0.5099E + 01 
G o v e r n e m e n t s = 11, 40, 47 
C lus t e r 45 Dis tance = 0.5362 E + 01 
G o v e r n e m e n t s = 6, 23, 36 
C lus t e r 46 Dis t ance = 0.6109E + 01 
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G o v e r n e m e n t s = 1 17 16 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 
43 41 38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 20 11 40 47 
C lus t e r 47 Dis tance = 0.8044E + 01 
G o v e r n e m e n t s = 1 17 16 2 3 12 9 14 19 35 45 27 30 46 7 21 22 2 4 4 2 29 
43 41 38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 20 11 40 47 26 
34 
C lus t e r 48 Dis tance = 0.1134E + 02 
G o v e r n e m e n t s = 1 17 16 2 3 12 9 14 19 35 45 27 30 46 7 21 22 24 42 29 
43 41 38 10 25 4 5 28 8 31 15 13 18 33 39 44 48 49 32 37 20 11 40 47 26 
34 6 23 36 
Table 8 
Agglomera t e hierachical m e t h o d of cluster analysis . 49 g o v e r n e m e n t s a re 
cluster ized by the level of SPT. Year 1910. 
Clus te r iza t ion was d o n e wi th t h e fol lowing factors: I, 2, 3, 4, 7, 8, 9, 10, 11, 
12, 13. 
C lus t e r 1 Dis tance = 0.4717E + 00 
G o v e r n e m e n t s = 29, 43 
C lus t e r 2 Dis tance = 0.6503E + 00 
G o v e r n e m e n t s = 8, 15 
C lus t e r 3 Dis tance = 0.6825E + 00 
G o v e r n e m e n t s = 19, 35 
C lus t e r 4 Dis tance = 0.7189E + 00 
G o v e r n e m e n t s = 4, 8, 15 
C lus t e r 5 Dis tance = 0.7879E + 00 
G o v e r n e m e n t s =19, 35, 45 
C l u s t e r 6 Dis tance = 0.8222E + 00 
G o v e r n e m e n t s = 12, 14 
C l u s t e r 7 Dis tance = 0.8452E + 00 
G o v e r n e m e n t s = 29, 43 , 41 
C l u s t e r 8 Dis tance = 0.9484E + 00 
G o v e r n e m e n t s = 4, 8, 15, 31 
C lus t e r 9 Dis tance = 0.9571E + 00 
G o v e r n e m e n t s = 19, 35, 45, 27 
C lus t e r 10 Dis tance = 0.9620E + 00 
G o v e r n e m e n t s = 12, 14, 46 
C lus t e r 11 Dis tance = 0.9929E + 00 
G o v e r n e m e n t s = 7, 21 
C l u s t e r 12 Dis tance = 0.1000E + 01 
G o v e r n e m e n t s = 33, 39 
C lus t e r 13 Dis tance = 0.1021E + 01 
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G o v e r n e m e n t s = 1 8 , 4 4 
Clus te r 14 Dis tance = 0.1071E + 01 
G o v e r n e m e n t s = 9, 19, 35, 45, 27 
Clus te r 15 Dis tance = 0.1076E + 01 
G o v e r n e m e n t s = 32, 37 
Clus te r 16 Dis tance = 0.1118E + 01 
G o v e r n e m e n t s = 25, 42 
Clus te r 17 Dis tance = 0.1123E + 01 
G o v e r n e m e n t s = 29, 43 , 4 1 , 38 
Clus te r 18 Dis tance = 0.1135E + 01 
G o v e r n e m e n t s = 28, 33, 39 
Clus te r 19 Dis tance = 0.1155E + 01 
G o v e r n e m e n t s = 9, 19, 35, 45, 27, 12, 14, 46 
Clus te r 20 Dis tance = 0.1318E + 01 
G o v e r n e m e n t s = 4, 8, 15, 31 , 7, 21 
Clus te r 21 Dis tance = 0.1382E + 01 
G o v e r n e m e n t s = 22, 29, 43 , 4 1 , 38 
Clus te r 22 Dis tance = 0.1431E + 01 
G o v e r n e m e n t s = 3, 9, 19, 35, 45, 27, 12, 14, 46 
Clus te r 23 Dis tance = 0.1504E + 01 
G o v e r n e m e n t s = 13, 1 8 , 4 4 
Clus te r 24 Dis tance = 0.1516E + 01 
G o v e r n e m e n t s = 26, 34 
Clus te r 25 Dis tance = 0.1517E + 01 
G o v e r n e m e n t s = 3 9 19 35 45 27 12 14 46 22 29 43 41 38 
Clus te r 26 Dis tance = 0.1530E + 01 
G o v e r n e m e n t s = 4, 8, 15, 31 , 7, 21 , 28, 33, 39 
C lus t e r 27 Dis tance = 0.1538E + 01 
G o v e r n e m e n t s = 10, 25, 42 
Clus te r 28 Dis tance = 0.1763E + 01 
G o v e r n e m e n t s = 4, 8, 15, 31 , 7, 21 , 28, 33, 39, 5 
C lus t e r 29 Dis tance = 0.1776E + 01 
G o v e r n e m e n t s = 1 1 , 4 0 
Clus te r 30 Dis tance = 0.1903E + 01 
G o v e r n e m e n t s = 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 42 
Clus te r 31 Dis tance = 0.2046E + 01 
G o v e r n e m e n t s = 4 8 15 31 7 21 28 33 39 5 13 18 44 
Clus te r 32 Dis tance = 0.2247E + 01 
G o v e r n e m e n t s = 1, 17 
C lus t e r 33 Dis tance = 0.2320E + 01 
G o v e r n e m e n t s = 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 42 
C lus t e r 34 Dis tance = 0.2363E + 01 
G o v e r n e m e n t s = 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 42 4 8 
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15 31 7 21 28 33 39 5 13 18 44 
Clus te r 35 Dis tance = 0.2378E + 01 
G o v e r n e m e n t s = 30, 49 
Clus te r 36 Dis tance = 0.3096E + 01 
G o v e r n e m e n t s = 2 39 19 35 45 27 12 14 46 22 29 43 41 38 10 25 42 4 8 
15 31 7 21 28 33 39 5 13 18 44 30 49 
Clus te r 37 - Dis tance = 0.3174E + 01 
G o v e r n e m e n t s = 2 39 19 35 45 27 12 14 46 22 29 43 41 38 10 25 42 4 8 
15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 
Clus te r 38 Dis tance = 0.3413E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 
Clus te r 39 Dis tance = 0.3472E + 01 
G o v e r n e m e n t s = 20, 48 
Clus te r 40 Dis tance = 0.4745E + 01 
G o v e r n e m e n t s = 23, 36 
Clus te r 41 Dis tance = 0.5033E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 
Clus te r 42 Dis tance = 0.5144E + 01 
G o v e r n e m e n t s = 11, 40, 47 
Clus te r 43 Dis tance = 0.5745E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 16 
Clus te r 44 Dis tance = 0.5918E + 01 
G o v e r n e m e n t s = 6, 23, 36 
Clus te r 45 Dis tance = 0.6264E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 16 11 40 47 
Clus te r 46 Dis tance = 0.8158E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 16 11 40 47 26 34 
Clus te r 47 Dis tance = 0.8807E + 01 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 16 11 40 47 26 34 
24 
Clus te r 48 Dis tance = 0.1298E + 02 
G o v e r n e m e n t s = 1 17 2 3 9 19 35 45 27 12 14 46 22 29 43 41 38 10 25 
42 4 8 15 31 7 21 28 33 39 5 13 18 44 30 49 32 37 20 48 16 11 40 47 26 34 
24 6 23 36 
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